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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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e with the Agreement on technical cooperation between ISO and CEN (Vienna Agreeme

1d edition cancels and replaces the. first edition (ISO 9073-7:1995), which has been {

changes are as follows:

e has been changed from( Textiles — Test methods for nonwovens — Part 7: Determination
"to "Nonwovens — Test méthods — Part 7: Determination of bending length";

1 has been corrected according to ISO/IEC Directives, Part 2;
A.1 has been eorrected according to ISO/IEC Directives, Part 2;
bh the document, "test piece” has been replaced by "test specimen”;

ering'of NOTE has been corrected according to ISO/IEC Directives, Part 2;

European
roducts, in
nt).

echnically

of bending

Biblio

braphy has been added to list the informative references described in 8.2 and A.3.

Alist of all parts in the ISO 9073 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Nonwovens — Test methods —

Part 7:
Determination of bending length

SAFETY WARNING — This document does not claim to address all of the safety concerns, if any,

associate

safety and health practlces and determine the applicability of regulatory limitations prior't

expected

1 Scop

This docu
for calcula
applicable

NOTE

W1

that the person performing this test has been fully trained in all aspects ofthis p

14

ting the flexural rigidity of the nonwoven material from the bendintg length. The met
to combination-type materials (composites or laminates) in which‘there can be a natur

[his document describes a test method specific to nonwovens.

ative references

2 Nor:]1
The followling documents are referred to in the text in such:a way that some or all of their content ¢

requireme

the latest ¢

[SO 139, T4
ISO 186, P

IS0 9073-1,

3 Term

For the pu
ISO and IE

IEC El

nts of this document. For dated references, only the edition cited applies. For undated 1
dition of the referenced document (includidgany amendments) applies.

xtiles — Standard atmospheres for conditioning and testing
iper and board — Sampling to deterimine average quality

Nonwovens — Test methodsw—-Part 1: Determination of mass per unit area

s and definitions

Fposes of this doetument, the following terms and definitions apply.

[SO Online brewsing platform: available at https://www.iso.org/obp

bctropedia: available at https://www.electropedia.org/

C maintain términology databases for use in standardization at the following addresses:

propriate
o use. Itis
rocedure.

ment specifies a method for determining the bending length of a nonwoven. A formulla is given

hod is not
al twist.

onstitutes
eferences,

3.1

bending length
length of a rectangular strip of nonwoven, fixed at one end and free at the other, that will bend under its own
weight to an angle of 7,1°

3.2

flexural rigidity
ratio of small changes in bending moment per unit width of the material to corresponding small changes in

curvature

expressed in mN-cm

Note 1 to entry: Flexural rigidity can be calculated from the bending length.

Note 2 to entry: Flexural rigidity is expressed in mN-cm.

© IS0 2024 - All rights reserved
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Note 3 to entry: This quantity is a measure of the resistance of the nonwoven to bending by external forces. It is
related to the quality of stiffness that is appreciated when a nonwoven is handled, in the sense that the nonwoven
having a high flexural rigidity tends to feel stiff.

4 Principle

A rectangular strip of nonwoven is supported on a horizontal platform with the long axis of the strip parallel
to the long axis of the platform. The strip is advanced in the direction of its length so that an increasing part
overhangs the platform and bends down under its own weight. The overhang is free at one end, and fixed at
the other from the pressure applied by a slide on the part of the test specimen still on the platform.”

When the leading edge of the test specimen has reached a plane passing through the edge of the platform

and incling
length of t

5 Appad
5.1 Levd

5.2 Plat
above the
aline (L1,
the horizo

To avoid
luoroethyl

he test specimen (see Annex A), and thus the bending length can be calculated.

ratus
] table.

form, of width (40 * 2) mm and length (200 * 2) mm, supported-at a height of at lea
surface of the table (5.1). Each side of the platform support shallbe transparent and m4
and L, respectively; see Figure 1) running from the end of thée platform at an angle of 4
htal. A mark (D) shall be made on the platform at (10 + 1) mm from the front edge (see |

hdherence of the test specimen, the platform should be coated or covered with
ene (PTFE).

e bending

5t 150 mm
irked with
1,52 below
‘igure 1).

polytetraf
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Figure 1 -+ )Apparatus for measuring bending length

5.3 Steel rule width (25.+71) mm, length (350 # 1) mm and mass (250 * 10) g, accurately graduated in
millimetrds, and with a pabber-covered underside.

NOTE A rule made'ofsteel plate 3,5 mm thick will have the correct mass.

5.4 Means of measuring time, to an accuracy of +1 s.

6 Sampling

Carry out sampling in accordance with ISO 186.

7 Preparation and conditioning of test specimens

7.1 Cut out six test specimens (25 + 1) mm x (250 + 1) mm with their long edges parallel to the nonwoven
manufacturing machine direction (MD) and an equal number of test specimens with their long edges in the
perpendicular, or cross-machine, direction (CD). The test specimens shall be taken at least 50 mm from the

© IS0 2024 - All rights reserved
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edge of the sample. The test specimens shall not be cut from end pieces, creased or folded places. Handle the
sample and the test specimens as little as possible.

Nonwovens which tend to curl or twist should be conditioned before cutting out the test specimens. If the
test specimens curl or twist seriously, they can often be made to lie flat long enough for testing by pressing

lightly bet
NOTE 1

NOTE 2

ween flat surfaces for several hours.

Additional samples can be taken at an angle of 45° to the machine direction.

For production control, the number of test specimens are limited to three in each direction (MD and CD).

7.2 Condition the test specimens and carry out the test in one of the standard atmospheres specified in

ISO 1309.

8 Procedure

8.1 Weigh the test specimen and calculate the mass per unit area in grams per squarémetre in dccordance
with ISO 90073-1.

8.2 Place the apparatus on the level table (5.1). Place the test specimenfen the platform with one end
coinciding|with the front edge of the platform. Place the steel rule (5.3) on the test specimen with the zero of
the scale in line with the mark D on the platform.

Push the sfeel rule forward so that the test specimen projects overthe front edge of the platform|and bends
down undgr its own weight. Move the rule forward at a constantispeed (this can be facilitated by using an

apparatus

reaches th

on the ste

determine

NOTE

8.3 Repg

the test sp

NOTE
and at a lev|
and L,, can

9 Expr

9.1 Taki
length for

fitted with a motorized drive, see note hereafter) until the overhanging end of the tes{

bl rule the overhanging length of the test specimen. The speed of movement of the ru
d (for example, uniform rate of approximately25 mm in 5 s).

nformation on a suitable apparatus fitted with a motorized drive are provided in References [3

bat the operation in 8.2 with the-other face of the test specimen up, and again at the of
ecimen, first with the original face up and then with the test specimen turned over.

b that enables the scale tg bgtead with comfort. The position of the end of the test specimen re
be observed in a mirrorsuitably placed or attached to one side of the apparatus.

bssion of results

pach tést'specimen and from these calculate the mean bending length for each test speg

specimen

e two lines on the platform support L; and L,.After an interval of (8 * 2) s, read on the scale

le shall be

] and [4].

her end of

t can be helpful to place thesapparatus so that the zero of the scale on the rule lies towards the observer

lative to L,

Ing the bénding length to be half the length of the overhang, record the four values of the bending

imen.

9.2 Thencalculate the overall mean bending length, C, in centimetres, for the six test specimens

machine d

irection.

b cut in the

Calculate the same parameter separately for the six test specimens cut in the cross-machine direction.

9.3 Calculate the mean flexural rigidity, G, per unit width, in millinewton per centimetres, separately for
the machine direction and the cross-machine direction test specimens, using Formula (1):

G=mx (C3x9,813

© IS0 2024 - All rights reserved
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C is
NOTE
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the mass of the test specimen per unit area, in grams per square metre;

the overall mean bending length, in centimetres, of the test specimen.

In determining this formula, the acceleration due to gravity, 9,81 m/s2, has been rounded to 10 m/s2.

9.4 Calculate the coefficient of variation (ratio of the standard deviation to the average) for C and G in both
machine direction and cross-machine direction.

10 Test report

The test rgport shall include the following information:

a) areference to this document, i.e. IS0 9073-7:2024;

b) all detfails necessary for the identification of the material;

c) date of the test;

d) number of measurements taken;

e) number of MD test specimens tested;

f) number of CD test specimens tested;

g) overall mean bending length and coefficient of variation of the test material for the machine direction;

h) overall mean bending length and coefficient of variation of the test material for the crogs-machine
directjon;

i) mean flexural rigidity and coefficient of variation of the test material for the cross-machine dirgction (CD);

j)  mean flexural rigidity and coefficient of yariation of the test material for the machine directi¢gn (MD);

k) any upusual features noted during- the testing or deviations from the procedure specifTed in this

docunpent.

© IS0 2024 - All rights reserved
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Annex A
(normative)

Flexural rigidity, bending length and overhanging length

A.1 Measurement of flexural rigidity

Flexural rigidity can be expressed as a function of the deflection of a cantilever submitted to its own weight
by Figure f-T and the following formula (only valid for small deformations]:

{

Key
1  testsppcimen

Figure A.1 — Measurement of flexural rigidity

1 pI3
G= . Al
_tan9 8 A1
cop(0,50)
where

G idthe flexural rigidity (per unit width);

0 islthe'angular deflection of the cantilever end;

p isthe own weight per unit area (= mass per unit area x acceleration due to gravity);

[  isthe cantilever length.

© IS0 2024 - All rights reserved
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A2 For0=71°:

tan@
cos(0,

Letl=

then

1
8

56)
C (bending length)

G=pC3

(A.2)

A.3 For¢
to the ang

For 6 =41,
Let 2 3

Itcanbes

Therefore

NOTE

ase of measurement, the method given in this document uses the cantilever length-corr
1lar deflection 6= 41,5°.

5°:
L (overhanging length)

hown that

[ison with Formula (A.1), we see that

—=pC3 and

the bending length is half the oterhanging length.

bee References [1] and [2].

esponding

(A.3)
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